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F^T 'tf ttf 3TftrftFT 7J7f8T FTTf WTft I ’ 

(3 j ^ IT gr«T wfaF Ft gtF FF ^ FF^ ire 4* % 3TW iftft ^ FR -FFft Weft Ft ^ %r 
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w? #ft i ftpp + 5 % 4 ftnPH 4R4^ ftpF, +3% w -5« 4 spfftr 5% ^ 4gw 

' . (WT anfft ftpH 3PE 5RT i Frafft, 4ft4s 

4 ftlR FPftSR.p^ I * -, . .'■. ,-.. , 


: aufttff ftsfcq 4 103 % «WW ‘ 4»^ 4m<PT^ ( ptt « I IW ^;at)HH>>'^IH 4^I F 4 r 4*wt 

. Ft) I ..'■■■■■,■: .^ , ■ ■...■■■■■■ ..r '. ■. 

(8) 4^-ftp’4wiH 5+ifti 110% ^ apfflt tw ; 4p 3Tftft it 4 ftn[4™4#lt 1 : 

(9) *t41 4 54>i^T41 f pnpff'^ aftt.tftr ^?h 4 4.^4ftK>q"Fnfjf4^feif 

1100 4m 4 arfty ^ < f ^ ( g ^tfi wO ww y># | 4'4 foq -CTft 
tp4fs an^ftqf 4 l^r ^ 4 ygfa 44-^:pw 4 4 ^*pft 4? gjNr moR 4# \ pwaff 

4 ■mRhRici 4"4 citaci ^-OTT (4,^4141) citi >trfl f^n *t^T feTO I ■ 

do) Pr4m 4 ,50 4m 4ftm 4t pt ftpamtp?^i4tfpm4fti4 <*&w 4« 44ftm?rc 4 pr*nif4 1 

(li) arnip44f 4 Rnt ftsram^ ^ gtm fr4 mi^ft i \. ■ 
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(12) 4! qR4 : TOT A THHmifdm TjtFFTTF FTT^ ^44 I 

(13) cTFT VfiMttm SfirnFmcFSTf 44 t 4?T3 Wi?rFm STOTOmcTT FT ffe 4fc 3TTO Tim 1tl5 4f3 

4t?t 4 iTOHT 4, A mro; m, uf?rar*rF 4 fist mR^R-w 4tot f 4‘ ^'ii^il i 

(14) w fsRpr i<sw 3m$4' 4'mr4 A w^iR-ici Tjf4rrgfFTm4 m4 mfet( i i4mT344%^4mT vhssi-u** 
;H i q ¥ Hob cl i 3$ 4t cjTT F?t 4 4 fSTTT FTcT fasjci acHKn 4^! 4 Fm 4f3T sl^ ci 4 431 mf4( I 

(15) 3NTTO 44 ^ 3F-44 4 44l 4f ttpt^T mr4F 4 FFT-III 4 TOTcT ‘3F-44 1 4 4TO 44TTO; FF 

Trn^T^-TFff 4 3F1TTTT 44 I 

2. ffcfWTH fmrfFT 

200 A.W, TO 3*4 3TfFm 4T IN f^CT dcMKH $*l4o tT«TT 100 4.FT. TO 3*4 44*7 41 mT fejcl ljml4 4 %F 
TORM 1 *! TT5[ SfTtjHmfmTm A; TOT FT fHHfdfect TjfaFTF 3F^m mft ^44$ :~ 

(1 ) y cl % ■dNK'i SHil* F qlcitf! 4)423 si'll I 100 4m ltd 1 1 eTFT anR 3TfmT 4 44)4 41 4Tc1 Sit Hell A 

TON ?mj3 TO^fTO rn4 4 ■'jmF 4mff 441 eHt<i4f4 4c4sr 4)433 #t I 

(2) ioo 4m. A arfro TOTimt ft4f eS-Hlio 4 ^ A fmpr wii 4*444 iron i 

, (3) TO .iH-IKH $mr4TT 4 4) 4) 3 4mi en 444 5NT TO T3?H 4 3TF3 ^fe4f 4 mg TTFT3N 

4 Tjfcrf 4 4r ^Tsuct i^grwaff 4 TjfuTfdd fit) 4tf4r mf to4f 4pt 4f-3n (u,d44l) ^ct44ti 

TOT III 

4mRtrr mi;h 'tot to-tott ttt mr*) 4 f4n Pis TTFFmr mH<$ 

■ ■ ^ f44m4 to ar^jm 4 qm-I 4 Itrs 444im 4 ^ tth4i 4 crier Tmrm 44ram 444444' 4 aiMmt fe 
4 wmc 4mrN w' Tim mr-4^ t444f4cr aiRiReki aii^+diafl 4?ci ai^wi m4t :- 

(1) ti4 4i a h - =t> *4 4 fem, 220 14,4, cn<i <tstt 3^?t 344m ^r4 3F-44) ft Fn-mr jj^hi mr4 mmft 1 
fmjrfN 3F-44 4 fm, ff 44t wt-44t 4 err^fmm Frn^nr 1 

( 2 ) 220 fm.4. 3m3N4 344mTr4mr-44f 4^m wnPr^mt^m-sR (f^ 44) "gtm mn^ m44 1 

( 3 ) tt4 t 4 3F-44t’ 4 f4nr 220 14.4. erm 3TT4 44m m4t 4mm m?4‘‘FT 4 fe44 ■grsjr t44 

wnt m44 i fmwn m-44 4 f44 m 44t tfft-44t 4 err^fmm mNN i 

(4) t?44i 4m4, 3 t4444t tot tt4t sto m4 4 m4 m4 mrmT 14 tt f44 4ci 4 ttrto cim mHicimid m m4 
4 mi 4 f4q tt^f 44 ■ i mrmr 3fct4m tot 34:TFm 4mm 3 ntt4 ft f4j?T ft4tot 4t rnFcn ft -srfro4m 

j pi^ wi ^hi[ i 

(5) ttft t44z 4mr to 3to4f 3ra443FFrf44t 44F4%^mrs4t14T4f4F;m43T4iFmT44t sroFFmen 

44,m?McNj4m sttof m4 4 Trsjq 44 iT442^4‘f4nwr'fmTO4 4F4i^’mT44i.siRcrr4i 
Tr4m4mm^f444^RT44FmT4'^TTO4F?mTm3TmFmcTi4t3TT^f4F:m44l3TmFmcTTt it44h 
4bttt 4 arm 3N4<ct f444r mr4 A wr 4 4f4r 44f«oi m4 Ittot, 4te m4 ff44i to srrar: 44 

Tmfem erm4444TF4 i fIthf^ 44myl^di rmofmn f44fe4m44m44r <i4+mif 

4t 44 4 Trmrft t, tt4 &Am ts5j 4 m 44r m4ir i 44 tot sTcFmfmm tot 44f 4mrm 4 frt4' ft 
mmftfTT44iTOr4t 4f4T443-gFcTT l j444t i 

>h 

(6) to- 4^ NmFm 3Frm4‘4t fF^cr 3rr^ ; 

(m) 3T53 t4hf wfz (f 4) (mm-44f FTF4m) 4%4 :— 

220 f44. tot 3ifam ; wMdMl 44 4 4 Tsm-qi^NT 3Trjf44 -5F44TCT 4t mtnft 1 4 f4to 
3!i i lfM 4 4 fft 3m f4nt srnjf^' ^ttt 41 3^3 44 1 to 4 mfciR<w ^fttt m 'ttw 

{ -sTjII ) <4Cl 4 aTPTRTmTcT 3TFj4 4 =b<l^ 30^4 I 




rvre m-^g 4i 




W* 


66 fav*t. mr 220 ^ ^ ajrjfS ?mt ^ ^ ^rrti 

ssffc.*. TWT 66 ftp*. *rn i ifl*W ** iftro«n#*Wh 

(■g) gwk$ (^teft!) an^frt ^'%<S .(’fl? miraN) ^ ^ 

132 Wff._ . . . 

*f3*tf ^ tfft -fin* iwhrfcMsr ami ^ ri*nt 

132 fa. iit. ^ ^ TOT ^ T?3i ^2 #FTl .'.. }> . ■ ' 

J L ' ' r * . , ■ - 

(. 7 ) i^in^ 1 . 4 ^ ' s f?T ' . 

wniv ( ; .-v : 

■firator tfottftmf miiT vnt atnirtfirwf ^ fiw «4'W* 

*imi *f ■’TI? 1115 fTSTT *OT-III i*f S'T-^lf 1WI vfl?^ ’R ^ ^'l^wHXiiraf «i*ir-*i 

-qppprgf jf vRlktfl4f ^ f^Hf^Ra^l gffiffaa aiiqm>flkf ^T 3iy«gi*i fa^i *Hfnl- 

i. t&i sa^rt/^t^/itit uwuoi 


^1 #in 1 —1 v mi 11^1 1 1 ’i 1 p t — — ^ 1 ■ ^ ^ t ^ ‘ 

5 V 111 . 

1. arfaflRntfta ftn^r 

ar^ft TPnrgft l^rggi aifwmaii jit ^ Aft; mfer , 

^sinv gfar tfiftr w ^NMwtfa fow W*™ * Aw ? ^nf# ifo ttlsrtm *1%T 

yiii^ 0.95 ^ t?Hti 

3 * Twr 

fa*mi 5 UfiWir3 3fa*T net wi -iftd'k! 11^1*6 3 x(Wi$ 
3?fa«F^T'Sfatl ' . ; - ,■ ■ 

(2) *RiUl ^ SU'HffM RHfW 8 wfa'% at?T cWl . 

(3) (I) 7WT {2) $ 1*nrtfeT *1$ #IF?T?3> irfNfr ^ ^nj,^ ^5*ft.wfts■!!!»■:TT ^ -maffft 

wnH iPPiftra 4ft mfm % 5 ^4 ^ W"«i3iTOT-ft*ni ^1 •./ 

.' ' x v._ ; ■ ■ 

4. Sftnjcn , .■;.-, 

331%^. ?!*«T’3^ «rfw 3.0 TiftrTRT ^ aRf^T'^ v ' ' ■ : ,..''' 

s, 

(l) 'sr^^nsraqftaroTT^R-^fR^, ^>t 1^5 iifflwrti 

■ (3) (i)^C2) 

■». 

6. te-U.HJdfilVH 

■grrn^iT 3FT^ ^t-^er Ph ' ^n 1 ^tW j l^Ri I^bft grer^r^ wart-»T^rWT 

^Tit ^ 313 ^ h i^ir wjsti ; ; 

f ftgpT^Rt^St^W 

[l^tm I1WV/5FRI/I87 ^ft/2006] 
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MINISTRY OF POWER 

(CENTRAL ELECTRICITY AUTHORITY) 

NOTIFICATION 

New Delhi, the 21st February, 2007 

No, 12/X'S TD tCONN)/GM/CEA*—Whereas the draft of the Central Electricity Authority (Technical Standards for 
Connectivity to the Grid) Regulations, 2006 were published as required by Sub-section (2) of Section 177 
of the Electricity Act, 2007 (36 of 2003) read with rule 3 of the Electricity (Procedure for previous Publication) Rules, 2005; 

Now, therefore, in exercise of powers conferred by Section 7 and clause (b) of Section 73 read with 
Sub-section (2) of Section 177 of Electricity Act, 2003, the Central Electricity Authority hereby makes the following 
Regulations for regulating the technical standards for connectivity to the grid, namely :— 

L .Short title and commencement 7 

(1) Th e se R e gu ] a t i o ns may be ca 1 led th e Centra 1 Elec tri ci ty Autho ri ty (Tec h ni ca 1S t an d ard s for Con n ecliv i t v t u 
the Grid) Regulations,2007, 

(2) These Regulations shall come into force on tire date of their publication in the Official Gazette. 

2. Definitions 

In these regulations, unless the context otherwise requires,— 

. (1) -AcC means The Electricity Act, 2003 (No + 36 of 2003); 

(2) "Appropriate I>>ad Despatch Centre 1 ' means the National Load Despatch Centre (NLDC), Regional load 
Despatch Centre (RLDC) or State Load Despatch Centre (SLDC) or Area Load Despatch Centre as the case 

may be; 

(3j "Area Dud Despatch Centre” means the centre as established by the state for load despatch and control in 
a particular area of the state; 

(4) "Appropriate Transmission Utility’* means the Central Transmission Utility or State Transmission Utility as 
the case may he; 

(5) “Automatic Generation Control” (AGO) means capability to regulate the power output of selectable units in 
response to total power plant output, tie-line power How, and power system frequency; 

(6) "Auto ma: ic Vo 11 age R e gul ato r’ ’ (AV R) means a con tinuo usl y acti n g auto ma tic exc i la tion co ntrol system to 
regulate a generating unit terminal voltage; 

(7) "British Standards" (BS) means those standards and specifications approved by the British Standards 
institution; 

(8) "Bulk consumer' means a consumer who avails supply at voltage of 33 kV or above; 

(9) Earth Paul; Factor' 1 at a location in a three-phase system means the ratio of ‘the highest root mean square 
(r.m.s.) phase-to-earth power frequency voltage on a sound phase during a fault to earth (affecting one or 
more phases)' to Mhe r.m.s, phase-to-earth power frequency voltagewhich would be obtained atthe selected 
location-without the fault 1 ; 

(10) "Earthing means connection between conducting parts and general mass of earth by an earthing device; 

(11) "Energy Management System” (EMS) means a complete system comprising software lor facilitating opera lion 
of a power system, maintaining safety, reliability and economy; 

(12) 1 L v c tit I .oggin g I ae i 1 hie s’' me an s a d e vice pro vi ded to reco rd th e chrono logic a 1 s eq u en ce of o per ati o n s o f 
the relays and other equipment; 

(13) “Frequency" means the number of alternating cycles per second [expressed in Hertz (Hz)]; 

(14) "Generating Unit” means an electrical Generator coupled to a prime mover within a Power Station together 
with all Plant and Apparatus at that Power Station (up to the Connection Point) which relates exclusively to 
the operation of that generator; 

(15) "IEC Standard" means a standard approved by the International Electrotechnical Commission; 

K (16) "Indian Standards” (IS) means standards specified by Bureau of Indian Standards; 

(17) 'Interconnection point" means a sub-station or switchyard at which,point the interconnection is established 
between the requester and the grid; 

(18) "Isolator" means a device for achieving isolation of one part of anelectrical system from the rest of the 
system; 

(19) Maximum Continuous Rating’ (MCR) of a generating unit means the maximum continuous output in MW 
at the generator terminals guaranteed by the manufacturer at rated parameters; 




[MFU1I-W4 1 
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(2(J) “New Unit” means a generating unit for which the requester is seeking coitnieptioii to the grid; 

(21) “Power Factor" means the cosine of the electrical angle between the voltage and current coraplexors m an 

s AC electrical circuit; • : . r , . 

(22) ‘Tower System Stabilizer” (PSS) means controlling equipment which receives input signals of speed, 
frequency and power to control the excitation via the voltage regulator for damping.pbwer oscillations of a 

synchronous machine; .. . : .. . 

■ (23) ‘Trotectfon System" foe equipment by which abnormal conditions in foe grid rte detected and fault 
clearance, a^rnaring si gnals nr Indications are initiated without the intervention by foe operator; 

(24) “Reactive Power” means in relation to an AC electrical system, foe product of root metin square (r.m.s.) 
voltage, root mean square (r,m.s.) current and foe sine of foe electrical phase angle between the voltage 
complexor and current complexor, measured id volt-amperes reactive (VAir), 

(251 “Requester” means a person such as a Generating Company including captive generating plant or 

' ^ < _ . / ■ , i. : ' ■ Ctd+e, TVanc»M jeeirwn. t rtf TUfitrihlltiOTt 
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licensee or Bulk Consumer, who is seeking connection of Jiis newor 
voltage level 33 kV and above; . . ■ , 

(26) “SCADA^jnieansSupemsor^ and Data Acquisition System ^tadqui^datafiomira^telbcatons 

over communication links and processes it at centralised control location for monitoring, supervision, 
control as well as^ecision support; 

(27) * ^mmn n Drawing’ means a drawing prepared for a connection site, which depicts layout of connection 
site* electrical layout, conmiphpnatectioh and control drawings and common services; 

(28) “Site Responsibility Schedule” (SRS) means a Schedule for demateating foe ownership, re^bifoibility for 
control, operation and maintenance of the equipment at the intercoimwtion point; 

(29) “System Protection Scheme” means a scheme designedto detect abnormal system conditions and take 
predetermined, corrective action to preserve system integrity and provide acceptable, system performance; 

, (30) ‘Thennal Generating Unit” means a generating unit using fossil fuels such as coal, ligfote, gaseous and 
liquid fuel; 

(31) “Total Wartnnnie Distortion” (THD) means a measure of distortion of the voltage or current wave form 
^(which shall ideally be sinusoidal)andis the square root of the sum of squares of all voltage or current 

harmonics expressed as a percentage of the magnitude of die fundamental; , '■ 

(32) ‘Transmission System” means a network of tiansmission lines and sub-stations; 

(33) “Under Frequency Relay” means a relay which operates .when the system frequency falls below a pre set 

value; ■ , ■ ■ ■■_ 1 , 

(34) “User” rnwans a person such as a Generating Company includipg captive generating plant pr Transmission 
Licensee (other than the Central Transmission Utility and State transmission Utility) or Dis&tibufoffl liceMee 
or Bulk Consumer, whose electrical plant is connected to the grid at voltage level 33,kVand appy*; and 

( 35 ) “Voltage Unbalance” means.the deviation between highest and lowest line voltage divided .by Average 

Line Voltage of the three-phases. . . * 1 

The words, and - expressions used and hot defined in these regulations but defined in thf Act shall have 

meanings asrigned to them fo the Act. , , / 

3. AppScdWIityufttitelfogutatieiis : ; , 

These regulations shall be applicable to all the users, requesters, Central Transmission Utility and State 
Transmission Utility. . , * " ' ’v 

4. Objectives ■ ■ . .. j ' 

(1) The aim of foese regulations is to ensure the safe operation, integrity and reliability of foe gnd- , 

(2) The new canneetioh shall not cause any adverse effect on the grid. The grid shallcantinue to perfofrn wnth 
specified reliability, security and quality asperthe Central Electricity Authority (Grid Bfondards for Operation 
and Maintenance of Transmission Lines) Regulations, as and when they come into force. However, these 
regulations are not to be relied upon to protect the plant and equipment of foe foquesto or user. 

(3) a requester is required to be aware, in advance, of.the standards and conditions his system has to meet for 
being integrated into the grid* ■ ■ 

5. Standards ' : 1 , 

The equipment shall meet foe requirements in accordance with foe provisions of Technical Stantfonte for 
Connectivity to the Grid as given in the Schedule of tihese regulations and Central Electricity (Grid Sandards for 

Operation and Maintenance of Transmission lines) Regulations as and when they come into force, and Gnd Codeandfoe 
State Grid Code(s) as specified by the appropriate Commission. 
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6. GeneralCann^ctivityConditions 

(1) The requester shall be responsible for the planning, design, construction, reliability, protection and safe 
operation of its own equipment subject to the regulations for construction operation and maintenance and 
connectivity and other statutory provisions, 

(2) The requester and user shall furnish data as required by the Appropriate Transmission Utility or by the 
licensee or generating station with whose system the in ter-connect ion is proposed, for permitting inter¬ 
connection with the grid. 

(3) The requester and user shall provide necessary facilities for voice and data communication and transfer of 
on-line operational data, such as voltage, frequency, line Hows, and status of breaker and isolator position 
and other parameters as prescribed by the Appropriate Load Despatch Centre, 

(4) Thu requester and user shall cooperate with the Regional Power Committee, and Appropriate Load Despatch 
Centres in respect of the matters listed below, but not limited to 

(a) protection coordination and settings of its protective relays accordingly; 

(hi agree to maintain meters and communication system in its jurisdiction in good condition; 

(c) participate in contingency operations such as load shedding, increasing or reducing generation, is 
landing, black start, providing, start-up power and restoration as per the procedure decided by the 
Appropriate Load Despatch Centre; 

(d) furnish data as required by Appropriate Transmission Utility or Transmission Licensee, Appropriate 
Uutd Despatch Centre, Appropriate Regional Power Committee, and any committee constituted by 
the Authority or appropriate Government for system studies or for facilitating analysis of tripping or 
disturbance in power system; 

(e) carryout modifications in his equipment with respect to short circuit level, protection coordination 
and other technical reasons considered necessary due to operational requirements; 

EU abide by the coordinated outage plan of the state and region in respect of generating units and 
transmission lines as approved by the Regional Power Committee; and 

Eg) cooperate with the Regional Power Committee for tuning of Power System Stabilizer provided in the 
excitation system of the generating unit. 

(5) The requester and user shall make arrangements for integration of the controls and tele-melcring features of 
his system into the Automatic Generation Control, Automatic Ix)ad Shedding, Special Protection System, 
Energy Management Systems and Supervisory Control and Data Acquisition System of the respective state 
or region. 

(6) I or inter connection studies the requester shall make a request for connection in the planning stage to the 
Appropriate Transmission Utility, In case a requester is seeking inter-connection to a distribution system, 
such a request will be made to the distribution licensee. The Appropriate Transmission Utility or distribution 
licensee shall carry out the interconnection study to determine the point of in ter-connect! on, required inter¬ 
connection facilities‘and modifications required on the existing grids, if any, to accommodate the inter¬ 
connection. The study may also address the transmission system capability, transient stability, voltage 
stability, losses, voltage regulation, harmonics, voltage flicker, electromagnetic transients, machine dynamics, 
lerro resonance, metering requirements, protective relaying, sub-station grounding and fault duties, as the 
case may be. 

(7)(1) Every connection of a requester's system to the grid shall be covered by a connection agreement between 
the requester and 

(a) Appropriate Transmission Utility in case of connection to Inter-state transmission system or intra 
state transmission system as the case may be; 

(b) Distribution licensee in case of in ter-connect! on to distribution licensee's system; and 

(e) J ransmission licensee and Appropriate Transmission Utility, in case of inter-connection io a 
transmission licensee (tri-partite agreement). 

(2) Ihe connection agreement shall contain general and specific technical conditions, applicable to that 
connection. 

7. Site Responsibility Schedule 

(1) A Situ Responsibility Schedule (SRS) for every connection point shall be prepared by the owner of the sub- 
slalion where connection is taking place. 

(2) Following information shall be included in the Site Responsibility Schedule, namely,— 

fa) Schedule of electrical apparatus services and supplies; 
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(b) Scheduleof telecommunications and measurement apparatus;«ftd; 

(c) Safety rules applicableto eachptant and apparatus; / • 


(3) 


m 


installed at the connection site, namely:—■ 

(a) the ownership of equipment; : ' 

(b) the responsibility for control of equipment; 

. (c) the responsibility for jgiaintenance of equipment; . 

(d) the responsibility for operation of equipment; . . , 

(e) the.manager of tee site; V . 

(f) the responsibility for all matters relating to safety of persons at site; and • 

(g) die responsibility for all matters relating to safety of equipment at aitei - ■■■■■: 

8. AccessatCoBfiecttdn Site x 

Tlie request^ of user; as the <ase my be, Ofvmng die electrical plant shafi proyitfe teasdftriile lacee^ m»d other 

required to the licensee or Appropriate Transmission Utility or Appropriate Load Despatch Centre, whose 

equipments installedor proposed to be installed at die Gjimectiori Site for installation, operation and maintenance, etc. of 
the equipment. 

9. SHeOoinmon Drawings - ’ . 

Site Common Drawings shall be prepared for each connection point by the owner of the Sub-statiOn where 
connection is taking place. ’ , 

. ■ , ; schejhju: ' * 

(See Regulation No. 5). ■ -': - . ■ > 

Standards for Connectivity to the Grid v ' 

PhrtI ' ' 

General. 

1. Standards and Codes of Practice , 

(1) The requester shall follow the industry best practices and applicable industry standards in respect of the 
equipment installation and its operation and maintenance. 

(2) The equipment including overhead lines and cables shall con 

Standard (BS), or bit *-■— 1 ' ri ~- t 

Institute (ANSI) or i 

Provided that wheneveran International Standard or Interna tic.— —- y. .. , -y -t-ztt*. 

followed, necessary corrections or modifications shall be made for nominal system fr^jupra^’ W^ujiai - 
vi vq| tage ambier* 1 0 ^jfh. ...i mi... wMHiiinnfi wamjKiwiii tiufifliiAbfA iiltiil sjdnbbDn 1 

of the said Standard. 

(3) ’ The effects of wind, stoma; ffoeds, lightening, elevation, temperature m 
■ and earthquakes must be considered in the design abd operation of t^e connected facilities. ‘ 

(4) Installation, operatiem and maintenance of the equipment by the requester stall conform to m 
standards specified by the Authority under Section 177, and Section 73 of tee Act, .as and when they come 
into force. * 

2. Safety 

The requester shall comply with tee Indian Electricity Rules, 1956 till such time 1 
(Safety and Electric Supply) Regulations come into force. , 

3. Si ib-station Grounding 

Each transmission sub-station must have a ground mat solidly con.. ; . 

enerj psed metallic equipment. The mat Shall limit the ground potentialgradients to such voltage andcurreat tevealhat will 
not endanger the safety of people or damage equipment which are in; or immediately adjacent to, tee stetion inKiet 
and ault conditions. The ground mat size arid type shall be based on local soil conditions and livaMwfeteCtHtal teult 
current magnitudes. In areaswhere ground mat voltage rises would not be Within acceptiWe and'SafelintitSlfor WBBqjledue 
to high soil resistivity or limited sub-stafibn space), grounding rods and ground weUsUray beused fo redubetee pound 
grid resistance tb acceptable levels. Sub-station grounding shall be done in accordance wite the norm* the Institute of 

Elecric^ajidEtectronlcsSigine^s(IE^3h80. ' 

4. Metering 

Meters shall be provided as specified in the Central ] 

Regulations, 2006. 
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5. Basic Insulation Level and Insulation Co-ordination 

(1) Basic Insulation Level (BIT) of various items of equipment and ratings of surge arresters for generating 
stations, lines and sub-stations shall be decided on the following order of priority, namely :— 

(a) ensure safety to public and operating personnel; 

(b) avoid permanent damage to plant; 

(c) prevent failure of costly equipment; 

(d) minimise circuit interruptions; and 

(e) minimise interruptions of power supply to consumers. 

(2) Insulation co-ordination of equipment and lines on both sides of a connection point belonging to the 
requester and the grid shall be accomplished and the co-ordination shall be done by the Appropriate 
Transmission Utility. 

6. Protection System and Co-ordinatiOn 

(1) Protection system shall be designed to reliably detect faults on various abnormal conditions and provide an 
appropriate means and location to isolate the equipment or system automatically. The protection system 
must be able to detect power system faults within the protection zone. The protection system should also 
detect abnormal operating conditions such as equipment failures or open phase conditions. 

(2) Every element of the power system shall be protected by a standard protection system having the required 
reliability, selectivity, speed, discrimination and sensitivity. Where failure of a protective relay in the requester's 
system has substantial impact on the grid, it shall connect an additional protection as back up protection 
besides the main protection. 

(3) Notwithstanding the protection systems provided in the grid, the requester and user shall provide requisite 
protections lor safeguarding his system from the faults originating in the Grid, 

(4) Bus Bar Protection and Breaker Fail Protection or Local Breaker Back Up Protection shall be provided 
wherever stipulated in the regulations. 

(5) Special Protection Scheme such as under frequency relay for load shedding, voltage instability, angular 
instability, generation backing down or Islanding Schemes may also be required to be provided to avert 
system disturbances. 

(6) Protection co-ordination issues shall be finalized by the Regional Power Committee. 

(7) The tequ ester and user shall develop protection manuals conforming to various standards for the reference 
and use of its personnel 

71 Disturbance Recording and Event Logging Facilities 

Every generating station and sub-station connected to the grid at 220 kV or above shall be provided with disturbance 
recording and event logging facilities. All such equipment shall be provided with time synchronization facility for global 
common time reference, 

8. Schematic Diagrams 

The requester and user shall prepare single line schematic diagrams in respect of its system facility and make the 
same available to the Appropriate Transmission Utility or licensee through which his system is connected and the Appropriate 
Load Despatch Centre. 

9. Inspection, Test, Calibration and Maintenance prior to connection 

Before connecting, the requester shall complete all inspections and tests finalised in consultation with the 
Appropriate Transmission Utility or licensee or generating station to which his equipment is connected. The requester shall 
make available all drawings, specifications and test records of the project equipment pertaining to integrated operation to 
the Appropriate Transmission Utility or licensee or generating station as the case may be. 

Part II 

Grid Connectivity Standards applicable to the Generating Units 

The units at a generating station proposed to be connected to the grid shall comply with the following requirements 
besides the general connectivity conditions given in the regulations and general requirements given in Part I of the 
Schedule 

1. New Generating U nits 

(1) I he excitation system for every generating unit 
(a) shall have state of the art excitation system; 

(bf shall have Automatic Voltage Regulator (AVR). Generators of 100 MW rating and above shall have 
Auto made Voltage Regulator with digital control and two separate channels having independent 
inputs and automatic changeover; and 

(c) The Automatic Voltage Regulator of generator of 100 MW and above shall include Power System 
Stabjlizer(PSS), 
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The transmission lines and sub-stations connected to the grid shall comply with the follpwing additional 
requirements besides the general ccumectivity conditions under these regulations and General Standards for Connectivity 
to the Grid as specified in Part I of toe Schedule. ..■-■■■ j; , ■ 

(1) Bus bar 'protection shall be provided on all sub-stations at and above 220 IcV levels fbr all new substations. 

For existing sub-stations, this shall be implemented in a reasonable time fiame. 

(2) LOcal Breaker Back-up (LBB) protection shall be provided for all sub-stations o£2201tV and steove. 
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(4) Circuit breakers, isolators and all other current carrying equipment shall be capable of carrying normal and 
emergency load currents without damage. The equipment shall not become a limiting factor on the ability of 
transfer of power on the inter-state and intra-state transmission system, 

(5) All circuit breakers and other fault interrupting devices shall be capable of safely interrupting fault currents 
for any fault that they are required to interrupt. The Circuit Breaker shall have this capability without the use 
of intentional time delay in clearing the fault* Minimum fault interrupting requirement need be specified by 
the Appropriate Transmission Utility. The Circuit Breaker shall be capable of performing all other required 
switching duties such as, but not limited to, capacitive current switching, load current switching and oubof- 
siep switching. The Circuit Breaker shall perform all required duties without creating transient over-voltages 

, that could damage the equipment provided elsewhere in the grid* The short circuit capacity of the circuit 
breaker shall be based on short-term and perspective transmission plans as finalized by the Authority. 

(6) Power Supply to Sub-Station Auxiliaries, shall: 

fa) lor alternating current (AC) supply (Applicable to new sub-stations) ; 

\ 220 k\ f and above: Two high tension (HT) supplies shall be arranged from independent sources. One 

°t tw ° high tension supplies shall be standby to the other* In addition, an emergency supply from 
diesel generating (DG) source of suitable capacity shall also he provided. 

6b AV and below 220 kV: There shall be one HT supply and one diesel generating source, 

U k.V and below 66 kV: There shall be one HT supply, 

fb) for direct current (DC) Supply (Applicable to new sub-stations): Sub-stations of transmission 
system for 132 kV and above and sub-stations of all generating stations: There shall be two sets of 
batteries, each equipped with its own charger. 

For sub-stations below 132 kV: there shall be one set of battery and charger, 

(7) Earth fault f actor for an effectively earthed system shall be not more than 1.4, 

Part IV 

Grid Connectivity Standards applicable to the Distribution Systems and Bulk Consumers 

The following additional requirements shall be complied with, besides the connectivity conditions in these 
regulations and general Standards lor Connectivity to the Grid given in Part-I and those applicable to transmission lines and 
sub-stations in Pari -Iff. 

1 . Under Frequency d£dt Relays 

Under Irequency and di di (rate of change of frequency with lime) relays shall be employed for automatic load 
control in a contingency u> ensure grid security under conditions of falling grid frequency in accordance with the decision 
taken in the Regional Power Committee. 

2_ Reactive Power 

The distribution licensees shall provide adequate reactive compensation to compensate the inductive reactive 
power requirement in their syslem so that they do not depend upon the grid for reactive power support. The power factor 
of the distribution system and hulk consumer shall not be less than 0.95. 

3, Voltage and Current Harmonics 

(1) l he total harmonic distortion for voltage at the connection point shall not exceed 5% with no individual 
harmonic higher than 3%. 

(?) The hual harmonic distortion for current drawn from the transmission system at the connection point shall 
not exceed hrf, 

(3) I he limits prescribed in (1) and (2) shall be implemented in a phased manner so as to achieve complete 
compliance not later than live years from the date of publication of these regulations in the official Gazette. 

4< Voltage Unbalance 

The Voltage Unbalance at 33 kV and above shall not exceed 3,0%* 

5, Voltage Fluctuations 

(1) The permissible limit of voltage fluctuation for step changes which may occur repetitively is 1,5%. 

(2) for occasional fluctuations other than step changes the maximum permissible limit is 3%. 

(3) I he limits prescribed in (1) and (2) above shall come into force not later than five years from the date of 

„ publication of these regulations lh the Official Gazette. 

6. Back-energization 

The consumer shall no! energize transmission or distribution system by injecting supply from his generators or any 
other source either by automatic controls or manually unless specifically requested by the Transmission or Distribution 
licensee* 
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